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AB A fluorine-containing polymer is disclosed which has a functional group and 
exhibits high transparency over a wide wavelength range. Also disclosed 
is a resist composition composed of such a fluorine-containing polymer. A 
fluorine-containing polymer (A) has a monomer unit wherein a 

fluorine -containing 

diene represented by the formula (1) below is polymerized A method for 
producing the fluorine-containing polymer (A) and a resist composition using 



the 



CF2 



fluorine-containing polymer (A) as the base material are also disclosed. 
= CFCH2CH-Q-CH2CH = CH2 (1) In the above formula, Q represents 
(CH2) aC (CF3) 20R4 (wherein a is an integer of 0-3, and R4 represents an 
alkyl group having 2 0 or less carbon atoms which may have an ether oxygen 
atom, a fluorine -containing alkyl group, an alkoxycarbonyl group having 6 or 
less carbon atoms, or CH2R5 (wherein R5 is an alkoxycarbonyl group having 
6 or less carbon atoms)), or (CH2)dCOOR6 (wherein d is 0 or 1, and R6 
represents an hydrogen atom, an alkyl group having 2 0 or less carbon atoms 
or a fluorine-containing alkyl group) . 
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same and a patterning method for IC fabrication using the resist composition 
are provided. The photosensitive polymer having at least one selected 
from the group consisting of fluorine -substituted or unsubstituted alkyl 
ester, tetrahydropyranyl ester, tetrahydrof uranyl ester, nitrile, amide, 
carbonyl and hexafluoro alkyl having a hydrophilic group, and a 
trif luorovinyl derivative monomer as a repeating unit and having a weight 
average 

mol. weight of about 3,000 to about 100,000. The photosensitive polymer 
exhibits high transmittance for a light source of F2 (157 nm) , high dry 
etching resistance, and has characteristics suitable to realize an 
unitrafine pattern size. 
IT 736996-80-8P 736996-81-9P 736996-82-0P 
736996-86-4P 736996-87-5P 

RL: PRP (Properties); SPN (Synthetic preparation); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(photosensitive polymer including fluorine for resist composition) 
RN 736996-80-8 CAPLUS 

CN 4-Pentenoic acid, 4 , 5 , 5-trif luoro-2 - (trif luoromethyl) - , 1 , 1 -dimethylethyl 
ester, polymer with 4-ethenyl-a, a- 

bis (trif luoromethyl) benzenemethanol (9CI) (CA INDEX NAME) 
CM 1 

CRN 736996-76-2 
CMF C10 H12 F6 02 



O CF3 CF 2 

II I II 

t - BuO— C— CH— CH 2 - C— F 



CM 



CRN 2386-82-5 
CMF Cll H8 F6 0 



H 2 C= CH 




OH 
I 

C-CF3 
I 

CF 3 



RN 736996-81-9 CAPLUS 

CN 4-Pentenoic acid, 4 , 5, 5-trif luoro-2 -methyl- , 1 , 1-dimethylethyl ester, 
polymer with 4 -ethenyl -a, a-bis (trif luoromethyl) benzenemethanol 
(9CI) (CA INDEX NAME) 

CM 1 

CRN 736996-78-4 
CMF CIO H15 F3 02 



CF2 Me O 

II I II 

F- C- CH 2 - CH- C- OBu- 1 
CM 2 

CRN 2386-82-5 
CMF Cll H8 F6 O 



H 2 C= CH 




OH 
I 

C-CF3 

I 

CF3 



RN 736996-82-0 CAPLUS 

CN 4-Pentenoic acid, 4, 5, 5-trif luoro-2- (trif luoromethyl) -, 1 , 1-dimethylethyl 
ester, polymer with 1, 1-dimethylethyl 2 - (trif luoromethyl) -2 -propenoate and 
4 -ethenyl -a, a-bis (trif luoromethyl) benzenemethanol (9CI) (CA 
INDEX NAME) 

CM 1 

CRN 736996-76-2 
CMF CIO H12 F6 02 



O CF 3 CF2 

II I II 

t-BuO- C- CH- CH 2 - C- F 



CM 



CRN 105935-24-8 
CMF C8 Hll F3 02 



F3C- C~ C-OBu-t 



CM 



3 



CRN 2386-82-5 
CMF Cll H8 F6 O 



OH 




C-CF3 



CF3 



H 2 C=CH 



RN 73 6996-86-4 CAPLUS 

CN 4-Pentenoic acid, 4 , 5 , 5 -trif luoro-2 - (trif luoromethyl) - , 1 , 1-dimethylethyl 
ester, polymer with 4 -ethenyl-a, a- 

bis (trif luoromethyl) benzenemethanol and 2 , 2 , 2-trif luoro-1- 
(trif luoromethyl) ethyl 2-propenoate (9CI) (CA INDEX NAME) 

CM 1 

CRN 736996-76-2 
CMF CIO H12 F6 02 



O CF3 CF2 

II I II 

t-BuO- C~ CH- CH2™ C- F 



CM 2 

CRN 2386-82-5 
CMF Cll H8 F6 O 



OH 




H2C= CH 



CM 



3 



CRN 2160-89-6 
CMF C6 H4 F6 02 



F3C- CH- CF3 



RN 736996-87-5 CAPLUS 

CN 4-Pentenoic acid, 4 , 5 , 5 -trif luoro-2 -methyl- , 1 , 1- dimethyl ethyl ester, 
polymer with 4 -ethenyl -a, a-bis (trif luoromethyl) benzenemethanol 
and 2, 2, 2-trif luoro-1- (trif luoromethyl) ethyl 2-propenoate (9CI) (CA INDEX 
NAME) 



CM 1 



CRN 736996-78-4 
CMF CIO H15 F3 02 



CF2 Me 0 

II I II 

F— C— CH2~ CH- C— OBu-t 



CM 2 

CRN 2386-82-5 
CMF Cll H8 F6 O 



H 2 C— CH 




OH 

I 

C-CF3 
I 

CF3 



CM 3 

CRN 2160-89-6 
CMF C6 H4 F6 02 



0- C- CH= CH 2 

I 



F3C— CH— CF3 



L8 ANSWER 3 OF 3 CAPLUS COPYRIGHT 2 005 ACS on STN 
AN 2004:635351 CAPLUS 
DN 141:424972 

TI A new monocyclic f luoropolymer for 157 -nm photoresists 

AU Sasaki, Takashi; Takebe, Yoko; Eda, Masataka; Yokokoji, OsarmaJT^xie , 

Shigeo; Otoguro, Akihiko; Fujii, Kiyoshi; Itani, Toshiro ^ \ 

CS Research Center, Asahi Glass Co., Ltd., Yokohama, 221-8755f, fc^panj 
SO Journal of Photopolymer Science and Technology (2004), 17 (\) > 63^-644 

CODEN: JSTEEW; ISSN: 0914-9244 ^ ' 



PB Technical Association of Photopolymers , Japan 
DT Journal 
LA English 

AB We earlier developed a series of f luoropolymers (FPRs) for use as 

first-generation 157-nm photoresist polymers. These FPRs have a partially 
fluorinated monocyclic structure and provide excellent transparency. 
However, their etching resistance is low (half that of conventional KrF 
resists) and an insufficient dissoln. rate in tetramethyl ammonium 
hydroxide (TMAH) solution To improve the characteristics of these polymers, 
while retaining high transparency, we had to redesign the main chain 
f luoropolymer structure. In this paper, we describe a new monocyclic 
f luoropolymer structure for a second-generation 157-nm photoresist 
polymer. This structure also has a fluorine atom in the polymer main 
chain, as well as a f luoro-containing acidic ale. group. We synthesized two 
types of f luoropolymers, ASF-1 and ASF-2. We found that ASF-1 had 
transparency of 0.18 jam-l, better than that of the FPRs, and the 
etching resistance was improved. Unfortunately, the dissoln. rate was 
poor. On the other hand, ASF-2 showed even better transparency of 0.1 
um-1, improved etching resistance, and a dissoln. rate of more than 600 
nm/s, which is sufficient for use as a resist. The introduction of a 
protecting group (e.g., the methoxymethyl or adamantylmethoxymethyl group) 
to the hydroxyl group of ASF-2 can be done after the polymerization reaction. 
Using partially protected ASF-2 with an appropriate protecting group, we 
were able to fabricate a sub-60-nm line-and-space pattern. 
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